


Agricultura) Analytical Chemistry
Lilly Researcn Laborateriss
Division of £ Lilly and Company
Greenfiejg, Indiana 46140

OETERMINATION QF FLURIDONEL RESTDUE [N
CROPS BY HIGH PRESSURE LIQUID CHROMATOGRAPHY
AM-AA-CA-R052-AA-755

Principle

1. Solvents
d.  MethanoT, reagent grade
b. Hexane, reagent-grade, redistilled
c. Dich]oromethane, reagent grade, redistilled
- d. Methanol, HPLC grage
€.  Water, HpLC grade
2. Solutions

a8.  HPLC mobile Phase—methano] (HPLC grade) :watap (HPLC grade), 60:40
(V/V),.filterea and degassed,

b. Hexane:dich]oromethane (70:30, Viv)
€. Soaium chloride, aqueoys (59/0, W/V)
3. Sodium sulfate, anhydrous, methang] washéd
4, Alumina, Alcoa F-20, deactivated with 40/g water (V/W), see Section YH.-

Equipment

1. Rotary vacuum €vaporator (Rinco or equivalent) with water bath heated to
approxjmately 35-450¢

2. Magnetic stirrer and stirring bar

1 T—methy1»3-phenyi-5-[3-trif]uoromethyl)pneny]]-d—(1H)-pyridinone
{coaed EL-171) -
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3. Gyratory Shaker (Mew Srunswick fodel G233 5p eGQuivalent)

- 4, Chrcmats raphy columns— 250 ™ x 14 mm i.d., SQuippeg with Stopceek ang k
5 :

; 250 mi resarvoir,

)”*
, ‘ 5. A high Pressure licyig chr:matograph Consisting of the foliowing
’ CCmponents (gp equivalent models):
! Waters “odel 6C0pa S0 lvent delivery systam
' Waters Moagel 44q Absorbance Detector {fixed wavelength, 313 nm)

Waters ioge) 710A intelligent Sample Processor

- Houston Instruments Cmn i Scribe Strip Charg Recoraer, 1=-10my

L 1
z Procecure

'1

| A, Preparatign of Standard Solutions

1. Standarg Solution A (f]uridone, 1.0 mg/ml}—dissolve 100 mg of
flurigone énalytical standard in methanol (HpLc grage) in 3 100-m1
- ) volumetric flask and dilute tg volume, -

i 2. Stangarg Solution 3 (fiuridone, 10.0 mcg/m])-—transfer a 1.0 mi
aliquot of Standarg Solution A to a 100-m] volumetric Tlask ang
- dilute tg volume with methano] :watep (60:40).

O 3. Standarg Selution ¢ (fiuriaone, 1.0 mcg/m])——transfer a 10.0 m1
- aliguot of Stanaard Solution g to a 100-mj volumetric flask ang
dilute tg volume with methanol :water (60:40),

4. Standérd Solution p (fluridone, 10.0 mcg/mi)--transfer 0.5 m1 of
Standard Solution A to a 50.m1 volumetric flask ang dilute tg volume
with hexane:dichioromethane (70:30).

With each set of samp les, prepare re€covery sampies in duplicate b
fortifying two 25.g aliquots of 4 Untreated Crop sample with 2.5 ml or
Standard Solution ¢, If insufficient control sample jg availaple, Prepare
duplicate system recoveries by fortifying two system blanks (100 m1 of
methanol) ywich 2.5 ml of Standarg Solution ¢, Also dnalyze ap Untreated

1, Weigh 25 9 of finely ground crop samdle intg 4 Pint Masgn Jar.  Aqg
' , X ;
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D.

2.

Transfer a 20-ml aliguot of the methanol extract to a graduated
cylinger by pouring through a fumnel containing foided filter paver.
(Transfer a 40-m1 aliquot if a 200-m] extraction volume was used.)

Liquid-Liquid Partition

i,

Transfer the aliquot from step C-2 to a separatory funnel containing
20 ml of 59/0 sodium chloride solution. {(Use 40 ml of sodium
chioride solution if a 40-m1 aligquot 1s collected.)

Rinse the graduated cylinger with 40 ml of hexane and transfer che
rinse to the separatory funnel. : .

Shake the separatory funnel for approximately 20 seconds. Allow the
phases to separate and drain the aqueous (lower) phase into a
beaker. Discard the hexane {upper) .phase and return the aqueous
phase to the separatory funnel.

Repeat the extraction (step 3) with an additional 40-ml aliquot of
hexane. . . . .

Extract the aqueous phase three times by shaking with three 40-ml
aliquots of dichloromethane. Allow the phases to separate and drain
the dichloromethane (lower) phase through a funnel containing soaium
sulfate into a 250-ml evaporating flask. After the third extraction,
rinse the sodium sulfate with 15-20 ml of dichloromethane.

Evaporate the dichloromethane just to dryness with a rotary vacuum
evaporator and a 35-450C water bath. Dissolve the residue in 5 m]
of hexane:dichloromethane (70:30).

Alumina Column Purification

].

2.

Prepare a column with standardized, deactivated alumina according to
the procedure in Section H.

Add the sample extract from step D-6 to the column and drain to the
top of the sodium sulfate. Discard the eluate.

Rinse the flask with 5 ml of hexane:dichloromethane (70:30) and acd
the rinse to the column. Orain to the top of the sodium sulfate and
repeat with a second 5 ml rinse.

Wash the column with an additional 25 mi of hexane:dichloromethane
(70:30) and discard the eiuate. -

3o
Wash the column with 20 m1 of dichloromethane and discard the eluate.

Add an adgaitional 50 m] of dichloromethane and collect the eluate in
a clean 125 ml evaporating flask,

NOTZ: See Section H for standgardizing the elution volume to be
coilected.
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Evaporate the gichicromethane just to dryness with a rotary vacuum
evaporator and a 35-45¢C watar Lath.

Dissolve the residue in 3.0 ml of methanol:water {3C:40). If tha
solution contains suspanceg particulate matter, filter the soluticn
and transtar the filtrate to an RPLC sampie vial.

Measurement

Measure the nPLC peak heignt response fror fluridone using the

instrumentation Tisted in the EQUIPMENT section and the following

analytical parameters.

NOTE: The parameters listed below may be modified as needed o
compensate for daily variations in instrument perfrormance.
The parameters used for the analysis should be recorded.

Column—uBondapak Cyg or Lichrosorb RP-18 with a Co-Pell 0DS guard
column

Mobile phase--methanol:water (60:40) ~

Flow rate—0.5-1.3 m]/mjn |

Injection volume--200 microliters

Attenuation—0.01 AUFS

Chart speed—0.167 ecm/min

Direct Standard—Standard Soluticn C

Curing the sample analysis, periodically determine the HPLC peak

height for Standard Soluticn C. Use the average peak height for
calculating the results in Section G.

G. Calculations

1. %0 Recovery =

wnere: PHpac

PH
PH

rec
¢

X X V x AF «x ]000/0
std

mcg rortifieg

peax height (cm) of recovery sample

I

PHg g average peak height (cm) of standard
C

v

concentration (mcg/ml) of standard

final volume (ml), incluaing dilutions

AF = aliquot factor (normally 5)-
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2. parts-ger-million 1oom) = PH__,

where :

Hea

x C x vV x AF x 100%¢
sta

WX C/o Recovery
PHsa = peak height (cm) of sample

4 = weight (g) of sample extracteg

Oeactivation ang Standardization of Alumina

NOTE:

1.

Deactivation of Alumina

d.

b.

Each batch of alumina must be dezctivated and standardized prior
to initial use.

Determine the loss on drying of the alumina as received by
heating at 1109C for at least 4 hours. Add sufficient
deionized water to result in a total moisture content of
4.09%/0 (v/w). .

Tumble the alumina in a closed container for at least one hour,

Packing of Alumina Column

d.

Place a plug of glass weol in the bottom of & chromatograpny
column., With the stopcock closea, aca 15 mil of nexane:dichioro~
metnane (70:30) followea by 10 ml (9.6 g) of alumina and 15 ml
of nexane:gdichlorcmethane (70:30). .

Push a plastic rod through the column packing, open the
stopcock, and thoroughly stir the packing as it begins to
settle. . Remove.the rod and rinse the column reservoir with 5 al
of hexane:dichloromethane (70:30).

.Add approximately 1 cm of sodium sulfate, rinse the reservoir

with 5 ml] of hexane:dichloromethane (7G:30), and drain the
solvent to the top of the sodium sulfate,

Standaraization of Alumina

a.

Add 1.0 m1 of Standard Solution 3 to the column, foallowed by
4 ml of hexane:aichloromethane (70:30) and drain the =luant to
the top of the column. :

Add 5 ml of hexane:dichloromethane (70:20) and crain to the top
of the calumn.

Wash the column with 20 m} of nexane:gichloromethane (70:20) 2ana
agiscard the eluate.

Elute the column with 120 ml-of -aichloromethane in 10 ml
fractions ana collect each fraction in separate 125 ml
evaporating rlasks.
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e. Evaporate the fractions just to dryness and dissolve the
residues in 5.0 ml of methanol:water (80:40).

f.  Analyze each fraction by HPLC using the parameters listed in
Section F. Ccmpare the peak height response of fluridone in the
column fractions with that of Standard Solution C to determine
the elution pattern of fluridone, and adjust the volume of
dichloromethane to be collected in Step E-6 accordingly.

SISCUSSICN

The residue method is sensitive to 0.05 ppm and has resulted in recoveries
(average * standard deviation) of 87.3%16.8 percent for 24 untreated control
crop samples fortified with Q.05 ppm and 0.10 ppm of fluridone. Recoveries
obtained with four different Crops are summarized in Table I. No background
interference has been observed in the chromatograms of blank or control

samples. Chromatograms demonstrating the recovery of fluridone from potatoes
are contained in Figure 1,

. 5. D. West
R. 0. Burger
811-4569

Ref. MNotebook 0K§
ajm

10/15/81
[.D. 1273a
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TABLE I. SUMMARY OF FLURIDONE RECOVERIES 7FRCM CROPS

Crop
grapes
potatoes
grass

wheat grain

§s=

Recovery (avg. = s.d
J.Ua pom U.1U o

9.0 £ 16.0 86.7 = 5.1
101.1 = 8.5 78.6 + 12.1
80.2 + 21.8 59.2 + 3.0
98.4 = 3.1 98.4 + 10.9
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